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The embryological studies of the horse-shoe crab have already been done by 
many students, but there still remain many problems to be solved. Especially, 
our knowledge about the early stages of development is rather poor because of the 
difficulties in observing the opaque egg in living state. 
About 20 years ago, OKA (1937, 1943) while studying the experimental 
embryology of the Japanese horse-shoe crab (Tachypleus tridentatus = Limulus 
longispina) succeeded in the vital staining of the eggs. The stained eggs continued 
to develop and hatched out at the same time as the non-stained ones. The method 
proved to be useful for the observation of the early stages. So we tried to follow 
the course of development of the animal using this method. 
The observations here recorded were made at the Marine Biological Station 
at Shimada, Shizuoka Prefecture, in the summers of 1957 and 1958. 
The eggs used for the observations were obtained by artificial insemination 
and cultured in shallow glass dishes or enamelled trays. The temperature of the 
sea water was abouL27°-29°C. 
Previous to observation, the eggs were stained for five to eight hours in a 
solution of one part of Nile blue or neutral red to 40,000 parts of sea water. 
During the first 30 hours after fertilization, the eggs show remarkable changes. 
But, at present, we cannot point out clearly what are the normal processes in the 
developing eggs, because some of these changes seem to appear also in unfertilized 
eggs kept in the laboratory. 
At about 35 hours, a few nuclei appear on the surface of the egg, and at four 
to seven days, the nuclei increase in number and spread equally all over the surface 
of the egg. On the eighth day, a faint dark spot consisting of many small nuclei 
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Fig. 1. Surface v iew of a s t a ined egg , three days after fertiliza-
tion , showing some nuclei which are often in couples . 
F ig. 2. The same, four d ays after fertilization . 
Fig. 3. The same, six days after fertilization . 
Fig. 4. The same, eight days after fertilization. A faint dark 
spot or a germ disk is seen in the middle part. 
Fig. 5. The same, 10 clays after fertilization, showing t he germ 
disk which swells like a b leb. 
F ig. 6. · The same, 12 days after ferti lization, showing the 
complete germ d isk. The black spot in its center is the " b lastopore" 
and the pale spot beneath it is cumul-us poste1•ior . The anterior half 
of the germ disk is stained darker than the p osterior half. 
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Fig. 7. The same, 14 clays after fertilization, showing the triangular 
" ventral plate". 
F ig. 8. Ventral surface view of a stained egg, 17 days after fertiliza-
tion. In this stage it is difficult to observe the s urface struc ture of the 
egg through the egg memberane. 
Fig. 9. Ventral s urface view of a stained egg, 25 d ays after fertiliza-
tion , showing the fa irly developed appendages and the stomodaeum. 
Fig. 10. An embryo, about one month after fertilization, rotating 
in the second egg membrane. 
F ig. 11. An embryo, about two months after fertilization, which has 
already finish ed t he second embryonic moulting. 
Fig. 12. The trilobite larva . 
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On the ninth day, the spot or the germinal area extends further, and on the 
10th day, the surface of the germ disk swells like a bleb. 
On the 11th day, the germ disk increases in size and forms a hollow in its 
middle part. This hollow is the "blastopore". Finally, the germ disk becomes 
circular and a small rising separates from the posterior edge of the blastopore. 
This rising is the so-called cumulus posterior. 
On the 12th day, cumulus posterior migrates and reaches the hind border of 
the germ disk. It soon begins to decrease in size and disappears completely in a 
few days. The anterior half of the germ disk which does not contain cumulus 
posterior is deeply stained by vital dyes. Only this side of the germ disk takes 
part in forming the triangle "ventral plate". Soon metamerism appears on the 
surface of this ventral plate. 
About 20 days after the fertilization, the deutovum - the second egg 
membrane- is formed under the chorion. About a month after the fertilization, 
the chorion breaks and the deutovum then functions as a vicarious chorion. 
In about two months, the embryo finishes two embryonic moultings and 
hatches out as the trilobite larva. 
A full account of the observations will be given in another paper. 
(The lecture was illustrated with color slides.) 
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